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The control group was exposed only to the traditional method of teaching intonation, 
and the expirimwtal group listened to 17 prerecorded ma^etic tapw that aur^ly 
compared intonation errors with in-tune prototypes. The study was 
devaopment of intonation sensitivity to the major third, the minor third, the fifth, ft« 
minor seventh, and to the pitch of these intervals as they form the ma|or triad, the 
minor triad, and the chord of the dominant seventh. Students in the expenmwtal 
group were required, to recognize and identify the voice in which the error took plai^ 
ind to designate the direction of the error. No significant differences were 
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INTRODUCTION 



Intonation is a very vital ingi'odient in the porfornisnce of 
music, A knov/ledge of intonation and the ability to hoar and to 
correct errors' of intonation is a necessary Sidll for the conductoro 
In the case of the teacher-conductor who is the sole guide for music 
students in the el-einentary and/or the secondary .school it is a skill 
that should not be lacking. This is a skill which ultimately deter- 
mines the aesthetic musical exporienee^ or an absence of this experience 



Often the assumption is made that if a student is able to per- 
form well on his instrument intonation will take care of itself, 

A further assumption is that since he is able to hand3-e his own into- 
nation problems he will be equally equipped to identify and to solve 
the intonation errox*s of the ensembles that will ultimately be under 
his guidance. Results from these assumptions have caused the student 
in the music education program to rely wholly on his ovm talents to 
develop intonation skills. These assumptions have caused a hiatus in 
the teaching of conductors in the area of intonation. 

This study was designed to test the ability of the music stu- 
dent to improve his recognition of intonation errors by use of a 
prerecorded magnetic tape. The taped examples permitted the student to 
compare aurally errors of intonation on intervals, triads, sid the 
chord of the dominant seventh with in- tuns prototypes. 



TH3 PROBLEM 



The purpose of this experiment was to discover what differences, 
if any, exist between two groups of music students in (l) their 
ability to improve their sensitivity to errors of intonation and (2) 
their ability to recognize errors of intonation in triads aid chords 
within the perfonning ensemble. The control group was exposed only 
to the traditional method of teaching intonation, and the experimental 
group was exposed to an experimental method of teaching intonation. 

The differences in learning, if any, would be shoiwi by the results of 
a posttest administered to the two groups. 

More specifically,^^ the purpose of this investigation was to 
answer the following questions: 

1, Is there a difference between the experimental aid control 
groups in their ability to .cognize errors of intonation? 



2* Is there a difference between the two gi’oups in their 

ability to recognize errors of intonation in the intervals 
of the major third, the minor third, the perfect fifth 
and the iJiinor seventh? 

3. Is there s difference between the two gi’oups in their 

ability to recognize errors of intonation occurring in 
the major triad, the minor triad and the chord of the 
dominant seventh? 

U. Is there a difference between the two groups in their 

ability to recognize the direction of intonation errors? 

5. Is there a difference in the learning b-etwsen the students 
who have a high score on the pretest and the students who 
have a low score on the pretest vrithin the experimental 
group? 

IMPORTANCE OF THE STUDY 



The teaching of intonation usually centers about a discussion 
of perfect intervals and mathejnatical proportions of scales md inter- 
vals. This approach makes the student more aware of the problems of 
intonation, but he is not offered a solution to these problems. 

It does not follow that since a performer of a musical instru- 
ment is able to control his intonation within the ensemble he is able 
as a conductor to control the problems of intonation within the 
ensemble under his baton. Maurice Gero^^, in his review of Laiiirence 
McQuerry’s dissertation, states that it is only necessary to attend 
a number of secondary school concerts to be convinced that intonation 
is easier to discuss than it is to correct. (13) 

Donald Stauffer, in his dissertation, presents strong evidence 
that performers with many years of experience do not adhere to any 
of the accepted temperaments when they perform out of the ensemble or 
without an ever present guide, such as, a keyboard instrument. In his 
analysis of the intonation used by performers on wind instruments he 
found the strongest tendencies were to tune pitches sharp to equal 
temperament. (8) The degree to which the performer tends to be sharp 
is not consistent from pitch to pitch or frexn octave to octave, 
thereby complicating the problem for the conductor. 

Very similar results were found by A, W. Ahrens in his study 
of amateurs on several wind instruments. (l6) Ahrens also found that 
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it is possible foi' ths rasteur while sustaining a pitch to vary it 
from sharp to fist very easilyo Others have presented evidence sh^ 
that the perforasr is vei-y flexible in his intonation habits# (l^ ! 
This flexibility needs to be acciu’atel.y controlled in performance# 

Many music educators during recent years have stressed the 
need for identifying the skills necessary to the development of good 
musiciansc Charles L# Spohn has stated that: 

Basic conflicts in music education are apparent 
since ultimate goals for music learning^ as a rule, are 
not stated in q^ecific terms that can be objectively " 
evaluated, (15) 

To correct this condition Spohn and his associates at The Ohio State 
tftiivei'sity, and James C, Carlson' (12) and lialter R, Ihrke (llO at the 
University of Connecticut have launched an extensive prograri to iden- 
tify the necessary aural sldlls needed by the musician# In addition, 
they have developed taped prograiTis that guide the student to the no^^ 
established goals# 

The identified goals are the skills of rhythmic perception, 
aural perception, aid oral reproducti-on of the printed page# These 
skills are of absolute necessity in the reading and reproduction of 
music# Taped programs have been highly developed, and they are 
continually being refined and improved upon. Dr# Carlsen has re- 
leased an aural progran corrjraercially# (3) 

Research indicates that there is a lack of studies concerning 
a vital discipline in the performance of music# This discipline is 
the ability to identify aid to correct the intonation problems which 
ensue in the performing ensemble# Dr# Gsrow isolates this problem 
very clearly: 

. The ensemble tunes to beautifully# But the music is 
in concert F, or G or B flat# What happens next is often 
painful# The teacher must take the blame for the out-of-tune 
chords that issue forth, but, was ho trained to tune them, or 
even notice them? (33 ) 

There is an indication that the student-conductor is not 
trained in intonation skills in a manner which isolates and offers a 
solution to the handling of intonation within the performing ensemble# 
A further indication is that the skill of identifying and correcting 
errors of intonation is absolutely necessary to the conductor of 
performing ensembles# 
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As 8 result of his study with sn intonation training device, 
McQucrry reccviinonded that: 

In addition to studies involving the actual presence of 
the ITD, uses could be developed crftplo;>d.n 2 recordings of the 
controlled tones produced by this instnunent# Recordings 
could be Fiade not only of deviations in the pitches of 
single tones, but deviations in intonation of chords and 
progressions® (17) 

The present study incorpo'retes these reconmendations in the 
expai'jjfientsl instrument that was developed to help students to improve 
their ability to cope with intonation errors in their role as con- 
ductor* 



METHODS MW PROCEDURES 



The Experimental Design* 



The exper5,mantal design selected for this study was the Non- 
equivalent Control Group Design as outlined by Campbell and Stanley* (2) 
This design is recommended when the experimental and control groups 
are naturally intact aid when randomization is not possible* Al- 
though this is a quasi-exparimental design, as opposed to a true 
experimental design, Campbell and Stanley state that, ’’This is one of 
the most widespread designs in educational research” (2) aid although 
the subjects are not randomly assigned from a common population to 
experimental and control groups, this design is highly rocaiimended 
by them when true experimental designs are not possible* The assign- 
ment of the exper5jnental instrument to one intact group or the other 
is under the experimenter’s control, and it was made randomly. 

The Nonequivalent Control Group Design is illustrated in the 
diagr-^ that follows in which the 0*s indicate observations, or 
tests, and the X*s indicate the experimental treatment* 



°3 °it 

' Table I illustrates the sources of invalidity present in the 
Nonequivalent Control Group Design* The pluses (+) show that the 
factor has been controlled and the minuses (-) show no control* 
Where a question mark occurs, the degree of invalidity present in 
this design cannot be determined* In the event that control is 
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r.u.£?sing en effort must be mode to modify procedures, vrhsre possible, 
to rai.n5.T)ilse the I'esulting invsl5.dity* 



that oil of the sources of internal 



A review of Table I show 
validity have been accounted fox* except select5,on“'^maturstion inter" 
action and the problem of regi'ession cannot be predetcnfiinedo There 
are at least thi‘ea threats to external validity which are not ac- 
counted for in the Nonsquivalent Control Group DesigUo 



The first problem of internal validity is that of selection* 
matm'-ation intercction* This condition occurs when a differential 
rate of maturation obscures the effect of aiy trostmi-nto Such a. 
condition is inherent when the experimental and control^ groups are 
dravm from extremes within the population* This condition was 
avoided in the present study by involving tw'O beginning conducting 
classes that are part of the regain r program in music education. 



The second threat to internal validity shovm in Table I is 
that of regresvsioa. Canpbell and Stanley refer to regression as, 
”the uniVversal' tendency of extreme scores to b? closer to the mean 
on 5 second test.'* They further state that, "If either comparison 
gi’oup has been selected for its extreme scores cn 0 or some other 
measure, then a difference in shift frem pretest to posttest between 
the two groups may well be a product of regression rather than the 
effect of X,‘‘ In this study, the pretest did not indicate that ex- 
treme scores would be a thi'eat from either group, and since the com- 
parison gi'oups were not selected because of inherent extremes, the 
regi’ession to the mean was considered in the analysis of the data, 
frem pretest to posttsst. 



The first of the threats to the external validity of the Kon- 
equivalent Control Group Besign is that of interaction of testing 
and treatment, arid occurs when the pretest sensitizes the subjects to 
the treatments and, therefore, influences its effects. To lessen 
this effect the pretest was administered at the very beginning of the 
semester to appear as part of the normal procedure in the conducting 
class. As with all of the standard tests administered to these stu- 
dents, the pretest form was multilithed on good quality paper, and 
no unusual questions were asked of the students. No mention was 
made that the students were participating in an experimental study. 
Thus, the threat posed to external validity by interaction of testing 
and treatment is assumed to be negligible. 



Interaction of selection and treatment is the second threat to 
external validity showTi in Table I. This interaction occurs when ^ 
selection of subjects is drawn frem a population of volunteers. Since 
volunteers frora a population are likely to differ in seme aspects that 
may have an effect on the outcanes of the experiment, the outcomes 
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TAKLK I- 



SOU-'iC!:;S 01' INVAI.-IDITV li\- ‘iHi: N0^:^Q0].V--^L,L^:T 
COKTKOL GROUl-’ I)F:S].GM” 



Source^: of Irivail idi Ly Confrol 



InCerual Factors 

.History + 

Maturation + 

Testing + 

Instrunieat + 

Regression ? 

Selection + 

Mortality , + 

Interaction of Selection and Maturation - 

External Facto rs 

Interaction of Testing and X - 

Interacting of Selection and X ? 

Reactive Arrangements ? 



•*Adapted from Donald T. Campbell and Julian C. Stanley, 
"Experimental and Quasi-Experimental Designs for Research on 
Teaching," Handbook on Research in Teaching , N. L. Gage, editor 
(Chicago: Rand McMally and Company, 1963). 
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would bs noiVi''£jpres€:rittiti've of the tots3. populctioii^ snd the?*efoi’6j 
it vTCuld be difficult to geiier-al is-.e* In this stud^/, the desses 
represented irere selected beceuss the diseipl.ino being treated in the 
ejcperinient logically bscavs-e a part of the regular class work. The 
oqperirnental group was selected by the researcher. The threat to 
external validity by Interaction of selection and treatment is as- 
suiiied to be negligibl.e« 



The last thx’cat to external validity shor:!! in Table I is that 
of reactive arrangjments. Such a threat occurs when sub;5^ct£ are 
aware that they Rve participating in an experim-ent and their behavior 
is adjusted accordingly. GsTipbsll and Stars ley make several suggestions 
to avoid reactive arrangements * The first is to have the X*s be usual 
classroom events occurring at plausible times* In this study, the 
leaiiiing tapes were a part of the regular’ class work, ho-jever, the 
student was required to work the experimental material outside of the 
classroom. A second suggestion v?as to mak^j the 0*s a regular examina« 
tion in the classroom routine. This >jss possible to do in the present 
study. Their third suggestion was to use tho ccmiplcte class as the 
experimental group rather then to raidomize a portion of the class 
and to send them to another area to be tested. In this study, one of 
tho conducting classes was designated ss the experimental group* 
Inasmuch as it was not possible for t’ne students to work with the 
experjTiiental tapes during class time as part of their regular class- 
room work, the i^riter sees this as a limitation to the stud^r. 



Everj’' effort was made to reduce the experimental nature of the 
study. Little or no mention of the experiment was made by the writer 
or the classroom teacher during this experiment* All of the material 
that the students bandied, that is, the pretsst/posttest answer sheet, 
the handbook, and the labels on tho tapes wore titled The Improvement 
of Sensitivity to and the Adjustment of Intona tion in the Ensemble * 
fhis was an att^npt to divert the student ' s attention frem the experi- 
mental qualities of the study, and to create the impression that the 
materials were a portion of the regular class assignments* 



Treatment of the Data * 

The data collected on the pretest instrument were analyzed by 
an analysis of variance to ascertain that the groups were equalized 
groups, consequently the data collected on the posttest were also 
analyzed by an analysis of variance to reveal errors, kinds of errors, 
and the direction of errors* The errors of subjects in the experi- 
mental group classified as high and low on the pretest were also 
analj’zed ss to differences* 
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treafeent population is noiinal* 



Uc The mean of ths criterion measures is the same for each 



treatment population* ( 7 ) 



ujDDtions must underlie 
s, ho eriiphatically 

states that the analysis of variance method is a povierful a statis- 




tical tool as an experirnentor can have* ( 9 ) He and several authorities 



and Winer ( 11 ) are anong those who have taken this position. 

According to Box, (ll) when the groups to be compared are of^ 
unequal size, the assumptions of homogeneity of variance aid normality 
of distribution as they relate to the analysis of variance are not of 
great jjnportsnoo and they can be neglected when testing for differ- 
ences betireen group means* For this reason, there were two subjects 
randaiily elimi-nated frcm ths experimental group of twenty so as to 
equal the eighteen in the control group* 

Chi square analysis was used to compare the frequencies of 
kinds of errors, that is, sharp and flat errors, for the exj^arlmental 
aid control groups* The chi square test was used for this portion 
of the analysis liecause the data involved frequency categories and the 
categories were independent entities* 



The Sample * 

The sa^iple for this study consisted of thirty-sight students 
who were enrolled in conducting classes during the second semester 
of the 1967-1968 school year at Arizona State University. There 
were twenty in the experimental group and eighteen in the control group* 

Of the twenty in the experijnental group, eleven were male and 
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tL'liiO \'J0T6 fcrfiSlcc This gx’oup of students hsd a vrid'it rankle oi perxOi’in* 
in^ instruments as their Tnajor interest. Five listed their p3rfonn« 
ing roedi’jjn ss voicoj four ss pianos tuo each as trumpet^ tronihc*ne> 
French horn; and violin^ onci one each as percussion, clarinet, and 
bass. The/ also had a iride range of ccmplcted music theory sections. 
T \-70 students had no formal theory classes, nine had completed one 
semester of theory, five had completed thi'ce somssters, and four had 
ccnnpleted four semesters of theory classes. 

Of the eighteen in the control group, sdx vjcre male and twelve 
were female. As in the exixndmentsl group, there v?as a wide range of 
theory bsckground. One student had cci'^ipleted five senes osrs and one 
had completed only one semester of class theory. Four inoicaiicd com“ 
pletion of two semesters, four of thi'es semesters, ana eight had 
cofiipleted four semesters of class theory. Major ^instrument study for 
students in the control group included eleven voice majors, three 
pian5.sts, one organist, and one each majoring on flute, saxophone, 
and trumpet. 



F3.an for the Exper i mental Instrument . 

The plan for the experimented instruifiont V73s generated by the 
hypothesis that: experience in listening to prerecorded intervals, 

triads, and chords with controlled out-of-tunc pitches continually 
compared to in-tune pitches would increase the sensitivity of a sub- 
ject to errors of intonation. 

■To test the hypothesis, a training- testing situation was de- 
vised in which th-e subject could hear aid cempare pitch deviations 
of the tones on specified intervals. 

A training-testing situation was organized that would provide 
the conditions described in the hypothesis, and an instrument had to 
be developed according to the following specifications: 

1. It had to have recorded the required intervals, triads, 
and chords. 

■ 2. It had to have recorded the variations of pitch as 
prescribed. 

3. It had to be sequenced frcmi the easy to the complex. 

Seventeen prepared magnetic tapes contained the material that 
was used in the experimental method. Recorded on the tapes were: 

(1) major thirds performed sharp and flat to an in tune equal tempered 
third; (2) minor thirds performed sharp and flat to an in tune equal 



tr-rav)erGu rainor thirds (3) fifths perfoi'ia^d sh?rp ana flat to an in 
tuno equal tempered perfect fifth; (h) i.iajor triads with sharp and 
flat major thirds vri+hin an equal tempered fifth, snd sharp and 
flat fifths above an equal tsaupered major third; (^) minor triads 
treated in the sar.e manner as major triads described^ in number U; 

(6) dominarit seventh chords treated as in nmtiber 1; with the addi« 
tion of the minor seventh performed sharp and flat to^an in tune 
equal tcmipered minor seventh; sid (?) i-Vy, Vy-i, and Vy-I 

cadences with errors of intonation in each voice above the root to 
in tune equal terapered chordsc In addition there were eight test tapes 
including the pretest/posttest tape* 



The Taped Prog v'-fm, 

Part One of the experiiTiental method was concerned vjith the 
imiprovement of sensitivity to major thirds. A series of interval 
sensitivity training sequences were developed. 

The major third, D -=■ F sharp, vjas recorded on magnetic tape in 
the following manner: 

The root pitch D was sounded for six counts, at the quarter 
note equa3. to seventy^six beats per minute, and 5.t vras followed 
by an in-tune equal tempered F sharp. This was followed by the 
root pitch sounding for six counts with a 25-C8nt-sharp"'F->sharp^ 
sounding above the root after a two count rest. (See Appendix v) 

This procedure was used for the remainder of the interval train- 
ing sequences. A StroboConn was used to determine the exact frequency 
of all of the pitches. 

Six levels of sharp major thirds were introduced; they were: 

(l) 2^ cents sharp, (2) 16 cents sharp, (3) 10 cents sharp, (U) 8 cents 
sharp, (5) 6 cents sharp, and (6) 1; cents sharp. 

Tape IB used the same discrepancies and procedures followed 
with the major third flat to the root pitch. The complete cycle was 
repeated for the teaching of sensitivity to the intervals of the minor 
third and the fifth. 

■ At the completion of this and subsequent parts of the experi- 
ment a unit test was administered. Each test was constructed with 
exa:nples from the tape of that part. 

Part Two of the experimental method was concerned with the im- 
provement of sensitivity to minor thirds. This portion of the train- 
ing sequence was carried out in the same manner as in Part One with 
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a series of discrepancies 
of discrepancies flat to e 



sharp to equal temper aiaent, 
qual temperament. 



and a series 



Part Three of the 
cevdure for the fifths 



experimental method follo»,’ed 



the same pro- 



Part Four of the e:q)erimental method uas concerned with the 
linprov'ement of sensitivity to the major triads The major triads 
D -> F sharp ~ A, vjas recorded on magnetic tape as shoirii in Appendix 
page B-l 6 . 

Part iiA of the training tapes treated the major triad with 
errors sharp and flat in tho major third compared to equal tempera- 
ment. Part IjB treated the major triad with errors, sharp and flat, 
in the fifth compared to equal temperament. The errors of intonation 
were the same as those outlined for the tapes in Part One of the 
training sequence. 

Part Five of tho experimental method was concerned with the 
improvement of sensitivity to the intonation of the minor triad. 

The minor triad, D - F - A, vras recorded on the magnetic tepe. 

Tapes 5A and were prepared in the same manner as outlined for the 
tapes in Part Foure 

Part Six of the experimental method vjas concerned with the 
imp?'ovemont of sensitivity to the intonation of the dominant seventh 
chord. The dominant seventh chord, A - E - C sharp - G> was recorded 
on magnetic tape. Part 6 A of the training tape treated the minor 
seventh in the dominant seventh chord sharp to equal temperament. 

Part 6 B treated the minor seventh flat compared to equal temperament. 

Part Seven of the experimental method applied all of the intona- 
tion problems to the following cadences: I-V 7 , i-Vy, V 7 -I, and Vy-i. 

The string quartet and the woodt-Tind quartet were used in the prepara- 
tion of the tapes. 



MAKING THE TAPES 



Equipment Used . 

All of the recordings were made in the studios at Audio 
Recorders in Phoenix, Arizona, under tke supervision of a professional 
recording technician. The recordings were made on an Ampex #3^0, 
full track monaioral tape recorder in conjunction with Telefunken U-i }7 
microphones. Scotch Brand 201, 1-1/2 mil acetate tape was used for 






thfl i- 300 ?‘dlnss. See Appendix S for equipt.ient spsoifioations. 

Tho music was recorded at fifteen inches pel' second, and to 
insure nitch r.ccurr^cy fra*:^ j?oeX to reel and froni session^ oo sess on 
the fkiovring equipraent v;as employed: (l) a 100 cycle high pass 

filter, (2) 2,100 feet of tap3 v/as used to ouila s larger ct;nuer to 
re^elYf' the recorded taoe, and (3) sn audiO“Osci3-latoro mpex 

alignment tape #01-31311-01 vas used to adjust the recoroing and the 
play back level to the amplitude agreed on for the recorarngs* 

Copies of the recordings irere made on a Viking tape duplicator 
u«inF a 2 to 1. soeed ratio to reproduce tapes that playea at 7-1/^ 
inches per second. The copies availablo for classroom use are on 
five-inch reels mth thi'ee-lnoh centers. 

In addition to the equipment used for recording the music, 
a StroboConn and two Strobotuners were employed to accurately ^ 
vary the Ditches as required for building the tapes. A Cadencia 
Palmer Docket metronome was used to insure that all of the recorci.ig 
was done at weventy<^’Six beats per minute. 



Building the Tap9vS. 

A string quartet (two violins, viola, and cello) and a woodirlnd 
quartet (flute, oboe, clarinet, and bassoon) were uspd to make the 
tanes. These two ensembles were the New Art String Quartet and members 
of the Gammage Woodwind Quintet faculty-in-residence gi'oups of Arizona 
State’ University. This approach of using live perfomers made 
oossible to incorporate the timbre of the instruments ^eluding their 
respective overtone series and the natural tuning conflicts that arise 
betvjeen pure intervals and equal, tempered intervals. 



Each interval, triad, and chord was recorded separately and 
correctly one time only. The musicians at all times, during the 
recording sessions, had a StroboConn or a Strobotuner in their full 
view which they constantly monitored. After ®jch recording 
material was clayed back and double checked with the strobe. Only 
when the pitches, and errors in pitch, were correct was the take 
accepted and marked as such. 

The raw materials for the tapes included each needed ^terval, 
triad, and chord performed in- tunc and all of the errors of intona- 
tion as required for this study. A conductor using the pocket 
metronome controlled all entrances of the instruments and the re- 
lease of the instruments. 
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After sll of the necessary intervals^ triads, fnd chords were 
recorded the recording technician and the researcher began th.e pro- 
cess of dubbing and editing to prepare the individual tapes that 
contsT,ned the musical material that is illustrated in Appendix A, 

The same StroboGonn thst ijss used in recording the rav? materials Tvas 
used to double check the dubbing end the splicing of the sets of 
tapes® After each wsound sequenco vies re-recorded, it was spliced 
in to form a continuous in tuno - out of tune sequence. The se- 
quence was then played back and checked on the strobe to insure 
accuracy. 



The narrative mater 5 .al was prepared at the saio-e time on one 
reel of tape* As the narration was needed, it was spliced into 
place. 



Each tape was prepared in. the folloviing manner using the 
major third as an example; 

1, The in tune interval was re-recorded twice, and checked 
>7ith the strobco 

2o The Out of tune interval was re-recorded three times, 
and checked with the strobe, 

3* The pattern: narration, in tune, out of tune, out of 

tune, out of tune, and in time were spliced in se- 
quence, and set in the desired rhythmic pattern. Then 
the complete sequence was played back and all pitches 
were chocked with the StroboGonn, 

1;, Every sequence on each tape followed steps 1, 2, and 3» 

As each set of sequences was completed the material was 
duplicated on a Viking duplicator on five-inch reels viith three-inch 
centers. These reels were used to minimize pitch variation frem the 
start of the reel to its end. 

The material used for testing purposes v:as extracted from one 
of the duplicated reels and re-spliced in the needed sequence* The 
pretest/posttest was extracted from Tapes ?A and ?B, These included 
the cadences .I-V, V 7 -I in major, and I-V 7 and V 7 -I in minor. Errors 
were always in the second chord of the cadence. See Appendix C for 
a detailed description of the pretest/posttest. 



PROCEDURE 



The experiments! group mot s.s a class on Tuesdays and Thursdays, 
and they vicre i*equ:ircd to v:oi'-k vrith the tapes daily outside of the 
classroom. The tapes and tape playback machines vrere available from 
the librf.rian in the musi.c library. Students in this group wore ex- 
pected to work with the tapes from five to ten minutes daily and to 
vork each set for one week. They were also csu uioned to be sure 
that the playback inachinos were in proper working order. After working 
with the taoo it was returned to the librarian. 



The pretest was administered to the control group and to the 
experimental group on the same d?y vjithin one hour of each other, A 
short verbal explanation of the plan of the test introduced the 
material. 



This presentation included remarks about intonation errors, 
the need to identify the voicre in which these errors occurred, the 
dii’ection of the errors, and a wTritteh exfmiplo of the cadences hoa 
on the pretest tops, Th.ree trial saraples followed. The samples 
were discussed and then repl.ayed. Each group then took the pretss 



rd 

t. 



A log of the time spent working with the tapes was to be kept 
by each student in the experimental group. 

On Tuesdajr of each vreek, a unit test covering the previous 
week's assignment was adriiinistered to the experimental group. There 
were tvro interruptions in this schedule— the first was caused by the 
University cancelling classes on a Tuesday, and the second followed 
consecutively because of the Easter holidays. See Appsnd5.x D for 
a detailed description of the Unit Tests, 

The posttest was administered to both the control and the 
experimental groups on the Thursday following the final unit test. 



ANALYSIS OF THE DATA 



Errors of intonation were analyzed to ascertain overall differ- 
ences, soecific differences, direction of differences, and group dif- 
ferences* with respect to initial high and low achievers in the experi- 
mental group. 



Ik 






Erroi's in Genei'al 






Errors of intonntiorj neve cnp.lyscd to ascortein ov^erell differ- 
ences bsti^een the expcri^.-ental gr-oup and the control gi'oup vith regard 
to all errors regardless of error direction^ that is^ sharp of flat© 

Using the rav; scores received on the posttest by the students^ 
an analys.is'^of variance vr^s appl.iod to dotcriiiine the F value of the 
differences* The data cited in Tab^B II show the test of significance 
with the posttest between the e>cper:Inental and tho control gr*oups. 

The F value for the difference wa^s deterriiincd to 1,09^ and the F 
table indicated that Uol2 was needed to ba significant at the .05 
level of confidencso These results indic-nto that the mean scores 
for the exoerimentol and control groups, rhoi-m in Table III, were 
not significantly different* See Appendix A for statistical tablsso 



Specific Ei'rors 

Specific errors of intonation wore analy?.ed to dstemine 
differences between the experi’iKmtal and control groups with regard 
to intervals of the major third, the minor third, the perfect fifth 
and the minor seventh as they occurred in the major triad, the minoi 
triad, and the chord of the dominant seventh* 



Analysis of variance of posttest scores for the major tnird, 
the minor third, the fifth, and the seventh, summarized in Table IV, 
exhibited no significant F values. 

Using the raw scores received on the posttsst by the students 
for the major triad, an analysis of variance was applied to determine 
the F value of the difference* The data cited in Table VI show the 
test of significance with the posttest between the experimental and 
the control groups for the major third and the fifth in the major 
triad. These scores indicate that the mean scores for the groups were 
not significantly different* 



The ravf scores received on the posttest for the minor triad 
by the students were applied to an analysis of variance to determine 
the F value of the difference* The data cited in Table VIII show the 
test of significance with the posttest between the experimental and 
control groups for the minor third and the fifth in the minor triad* ^ 
These scores indicate that the mean scores for the groups, as shovm in 
Table IX, were not significantly different* 

An analysis of variance was applied to determine the F value of 
difference using the raw scores received on the posttest by students 
for the chord of the dominant seventh in major. The data cited in 
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T?!blG X show the- test of si£nlf-icf.nce i?ith the posttest bstvrecn the 
e>rpertental and control gJi'oups for the major third and the minor 
sek^nth in the chord of the donrinant sevontho The F value for the 
difference is not sS.gnifieant at the .Op level of confidence; therefore, 
the mean scores betn-sen the gr-oups are not sigJiificantly different. 

Using tbs ran scores recei\’’ed on the posttest by the students 
for the chord of the deminant seventh in the tonic->-dominant cadence 
in minor, an anv^lysis of variance uss applied to determine the F 
value of the diffex'enoe. The data cited in Tabl-e XII shovi the test 
of sD.gnificance vdth the posttest between the experimental con- 
trol groups for the major third and the minor seventh in the chord 
of the dominant seventh in the minor cadence. The F value for the 
difference was not significanto The mean scores for the groups as 
shov?n in Table XIII wore, therefore, not significant. 



Direction of Errors 



The direction of errors of intonstioii were analyzed to ascertain 
differences between the experimental and control groups for the 
intervals in the major triad, the minor triad, and the chord of the 
dominait seventh as approached frem the. tonic major and the tord.c 
minor triads. 



The observed number of intonation eri*ors identified in the 
major triad by the experimental and control groups, as sho\m in 
Tabic XIV, were used to compute the chi square of 1.3^ fov the total. 
The number of identified intonation errors in each category for the 
major third and the fifth were significantly low to warrant combining 
them into a total. In spite *>f this procedure the number of subjects 
who correctly identified all of the sharp and flat intonation errors 
on the third and the fifth was still too low. This category was 
eliminated in computing the chi square. 

The computed chi square revealed a value for the difference to 
be 1.35 and the chi square table for two degrees of freedom at the 
.05 level of confidence to be 5*99; therefore, the null hypothesis 
that there is no significant difference between students in the ex- 
perimental and control groups to identify the direction of intonation 
errors. in the major triad could not be rejected. 

The observed number of intonation errors identified in the 
minor triad by the experimental and control groups, as shown in 
Table XV, vjsre used to compute the chi square of 1.01 for the total. 
The computed value for chi square revealed that the dif.ference between 
the two groups V70s not significant. 
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rvvl cciuf!-,> V.'f.s co.riDutod fro:a thi; number of observed intonsUon 
n-'ipnf.lfi*ad in ti'-s ch«':> dcaipaiii Eovanth as spproao.ioc 

foo.,-. the tonic n,()ov chord and as approached ,, 

rliort’ T'r-- oo’W.itcd chj squ:ro, as shovn in isblo Xvi aoc in lODi. 
XVirrindicatos' that there xr; no significant difference oei^wecn the 
t'vo groups in this category* 



Klr'n aid Lev: 



Frrors of intonation v.'cre analysed to deter.T.ine if any differ- 
er.oe existed betv.eon the subjects in the experfecntsl 8rou?_«atffl 
classified as high and lovjj that is scove or bolov. tiio laem-.i oi 
t\i03 in the^r detsetion oi errors on a prstest. 

The data cited in Tabj.e XVHI show the significance 

ijit> t>--‘ r,03tt.'*at scores betv.'een the students in .he experimental 
” ouo ;;ho* high on the protnst and the stndonts -'a® -^oP-ca low 

or. th 3 prot.est. The analysis of variance reyealeo !°ia-rco. 

the difference, that was not sis-iif leant ax --y if 
ThA c;cor--'=^ for the high and low scoring s ^.'-tCuMcc in I. 

ientargroup a^ sho-.^;in Table XIX were, tberefor-e, not signxnoanay 

different* 

COMCLUSIOrlS, JMPLICATIOHS, AMD REGCMl-lEMDATIOMS 

The five Questions were answered by testing null hypotheses 
roflecting each o‘f tho anticipated differences with respecu to ecoh 
question; th.at is, overall, or general differences in ability to 

Lteot errors, specific differences in ability 
differences in abilitv to detect errors in aireoxxon, «na diner 
enoes between subjects in the experimental group when classified 
as low and high in error detection on pratreatmeno instra.ont. 



[Question One 

Ths first Q^usstion to bo ansvisred was* 

’ Is there a difference between the experimental sid 
conti'ol groups in their ability to recognize eirors o- 
intonation? 

Findings. The analysis of variance of post treatment 
for erroi”«5FTntonation revealed that the F value was not significant 
at the 0.0^ levels the mean scores for the expermenval aid control 
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groups woro not signincaiUy diffcront. 



Question Tvro 



The 



:;ecorid ouer.tion to be finouored by analysis v/gs: 



Is thei’s s dilfnrsrioo botvfson J-ho two in 

fib''lifc'v to reco^ni.17.0 errOi'S of inoonrttaon in 
oFi’n, mlior third, the minor third, the fifth, «nd tnc 



TTiinor seven on 



■! V.9 



““in : is‘2s2 Ln:s 52Snns4?i? 



QU.enOlV« triO TP.erfli J.w ^ r^i-r^'>'>^pn.t. 

the fifth; and the minor seventh; were not si6n.LHo..-.ntl^ dif ... 



Question Tht^ee 

The third question to be answered by analysis vra-s: 

Is thsra 8 differsneo bstrraen the two groups in their ability 

IS xnsi.e 4 r>.».nna+-^ nr. nnru7'r*in- in the major triad, 

to recof/nise errors of inoonation occu.. iu« xu uu^ j 

the minor triad, and the chord of the dominant sevent... 



Finding's. The analysis of variance of posttreataent so^es 
fo.. theSS t-riadrthe minor triad, and chord of the domtaant 
sXnth as aoproaohed from the manor 
sianlf leant differences for the major third, the 
minor seventh; t.iersfore, the mean scores were not significant!, 

different. 



Question Four , 

The fourth question to be answered by analysis was. 

Is there a difference between the two groups in their ability 
to recognize the direction of intonation errors? 



square 

mental 



Findings. Observation of the frequencies and computed 
^luiiVevealed no significant differerces between the 
and control groups .with regard to direction of errors. 



chi 

experi- 
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Quo? t ion Five 

The fifth quostion to be siisvierecl by cnelysis v;«is: 

Is there s differcnca in the leorriinr betv/een the students 
v;ho heve a hi-di score on the pretest and the students who have 
a low score on the pretest v?ithin the exi>eriTn9ncal group. 

Findings. The analysis of variance revealed that the F value 

for the^higiran^d low groups was not significant at 

therefore 5 ""the mean scores for high and lovj were not signxj.iCc^n^ „ 

different. 



. J. 

? O 



^plications fox^ Fur;bher_ Research 

Although the results from this study did not indicate thai ^ 
th‘=* exnorimsntal method was more effective than the ^traditional 

in\he‘ student’s ability to judge errors of ^ 

hav« that the orogram was introduced too early or too lat.^ 

^hl'studonVs oarook There is a possibility that the taped pro gra^. 
was introduced at a point in the student's dsveppm.enc v-nen p could 
not take full advantase of the material. His h® 

judgments related to intonation errors may be fixea, and it was nOw, 
possible at this tme to alter his decisions. 

The student midway in bis undergraduate studies may lack the 
motivation necessary to foresee his responsibility as a conductor 
to xvork diligently toward identifying inuonaoion errors. ^ After th. 
student, as a teach-er, has become fully aware of his inaoility to 
solve the intonation problems of his student ensembles he may use 
this taped provrram with more understanding. A more iirm^.ediate need 
for assistance in this area could alter the findings. 

Use of the experimental method in junior high school or the 
secondary school may indicate more positive results. At this time 
in the student's development he is becoming muen more aware of tne 
role that he plays in the tuning of the ensemble. Hopefully, he 
knows that the placement of his finger ona key of a wind pstrum.nt 
or the fingerboard of a string instrument does not guaranty in-tun^ 
psrfomianoe. The motivation to improve his °™. 
pride in his school ensembles could possibly a3.ter the findiUoS. 

The experimental method may not have been significantly ef- 
fective in imoroving intonation skills because the student vjasre- 
Quired to work viith the experimental material outside of the clap- 
room. This limitation was cited in the description of the experimental 
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dPs-l^n as a reactive arran£craont that vss a threat to ths external 
valMitv o-a the e;qK-ri"!e!it, Of the several controls appla.edj thio 
condition was the" only reaotivo arranscrsiont that lacked complete con'..o. , 

Th" nosslbilitv exists that different results mighty have been 
2 chiev-d if a teacher" supervised all of the listening „ 

of Tii; students would need to work at his own 

-,(5 ^,3-th a teacher present, ihis i.'as not possj.bl^_bfc-,.., .s_ 
limited number of tajx.-s, lock of enough tape playback eqrapne-nt, <.no 

Ixmltcd sp»?5C3o 

Anothrar factor that nay have oontributod to the- results of 
this study v^=»s the playback equipinent used by the stua-^nts. in.-io 
if a Sbiiity that playback equipment comparable to the Am^x _ 
re<' 0 ”din'’ cquioment would alter the findings. Since v.ie 
emament did not reproduce the high quality of tee tapes, there 
msy have been distortion betwoen the individual frequenv/xes® 



REGQMMEl'JDATIONS FOR FURTHER R&5SARCH 



As a result of the observations made during °L„ 

this study and the conclusions dravm fre-m the study, the fo..lo,.-n^ 
recommendations are made for further study in the area of teaohs.n,, 

intonation* 

1. An investigation should be raade at several academic 

levels to determine a more effective tiro? in the 
musician* s study to teach intonation judgm-nt* 

2. The controls that entered into the experimental design of 

this study did not allow an investigation into the mos 
effective length and distribution of training time, A 
comoarison could be made between the effectiveness of a 
short intensive training plan and that of an extended 
training plan* 

3. Further research, with the method employed in this study, 

is recommended with students working during class time 
aid at their own 3 earning pace, 

h. Another subsequent experiment would be an investigation of 
. ^ a method by which this individual training plan could b, 
adapted for group instruction* 
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Further roscwch coold bs done bo dotsi’mino ths exvpt bo 
v.-hieli bhis oopr-oGoh bo inbortobion ebudy effeobs b..e stu- 
dent,’ s ob 3 ,].:.by bo fldjusb his inbonobion on his performing 



instr-birtentc 

•< 

6. Rssesroh into the psychological aspscbs of the. sbudcnb as 

related to hi.s ability to respond to errors o- intont.^ 
tion is necessary to further undex'stsnd the pi'obleids in 

this rro3« 

7. Further research needs to be done to determine if^the 

stndont-condiictor vho performs on his instrureno viitn^ 
accurate intonation is more perceptive or 
to intonation errors of other porfcrmcr^s when he is - 

as ccrxductor. The recorded material in this study shoiXd 
be suitable for testing this ability, 

6. Other methods employing aural and visual ^ tl"’ 

sist studsnt-^ccnductors need to be^developed. ^ 

suits from this aural approach to improve the stuoo..t s 
abilitv to recognise intonation errors nas not superio. 
to the." traditional method, the question still remains os 
to hovT the ability to solve errors of intonation can be 
better developed., 

9. Since the recording for this study 

ments, further research is recommendc- that vould use 
voices and ths stylistic intonations involved in 
choral materials, 

10, Since bhis sbudy ws limibed bo bhe use of the msjor btod, 

the minor third, the fifth, the minor seventh, the 
triad, the minor triad, the chord of the diminant seventh, 
end the cadences possible with these chords, 
volving other intervals, chords, or cadences would furthe?. 
clarify ths effectiveness of this approach. 

11, Additional research should be dons, with this set 

on playback equi-pment comparable to the Ampex recording 
equipment on which the tapes were prepared, 

12, Although a relatively small sample 

study, the investigation has provided data, pre/iously 
unavailable, which appear to be significant in relabxon 
to the problem of improving intonation in musical per- 
formance. However, more research must be ccrapleted 
before the conclusionvS developed and presented in ^is 
vritins: can be accepted as beirjg definitely conclusive. 
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Sin-IM/.RY 



studies Goncsrneci vrith musical intonaUon shoi: tha> in 
performnneo inusiciar^B do not adhe^re to any given t-empsr ament 
Fore DiWav they sd-iust thoir Yjitch according to tne tone quality th^*- 
is d-^)-d: Tri literature clearly indicates that on vind instruments, 

Sicrsupp^sodiy have fixed pitches, it is possibic/or pe^ormer 
to raise or lower tho pitch of the insoramenu to aaouso oualit^ «,.d 
pitch -In relation to tho other instruments in tr_e cnseiuole*>^ Jhe 
Lviatioris in intonation are highly irregular. 

adapted to sny one temperament moro thfai to any other becdusc th^y c.o 
not follow any consi.stcnt patterrio 

Since all Kind ssd st?dr=g instruKsnts are very flexible, J!!'®.,., 
rssnonsibility to adjust his sound aid to adjust his 
demands of the ensemble lies vith the ferformer. 
conductei'-teachei' should be fully aware of these conditions, an. 
has tho res'oonsibility to use this knowlooge to impiOvv 
formance leWl of those with whom he works. Kowsyer, research .ndi» 
catso that there is a lack of studies concerning the teaching oi 
intonatl.on sk5.11s* 

McQuerrey developed s mechanical teaching device to help suu« 
dents to improve their sensitivity to intonatioru The Intonation 
Tunin*^ Device required the student to tune inoeryals by mci^paia-in^ 
oscillator controls to match in-tuno intervals; booh direct_y at the 
controls and indirectly by instructi.ng someone else to wake^the ad- 
justments. Kis conclusions seemed to confirm that a mechanical a^.- 
prosch to teaching intonation was possible. 

Studies conducted in the field during performances clearly 
indicate that intonation skills, both by the performer aid the teacher- 
conductor, are seriously lacking. The need for new 

ditional research in this discipline was responsiole for the inst.a,.ent 
developed for the present study and the implementation of this 

experiment. 

The plan for the expsriiftental instrument was generated by the 
hvoothesis that: Experience in listening to prerecorded intervals, 

triads, and chords with controlled out-of-tune pitches continually 
compared to in-tuno pitches would increase the sensitivity of a 
subject to errors of intonation. 

The purpose of this study was to ascertain the difference in the 
ability of two grouos of music students to improve their sensitivity 
to errors of intonation and to improve their ability to recognise the 
direction of intonation errors in triads and chords in the performing 
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Tn particular, the study vss lin\ited to the development of 
sensitivity to the intonation of the major third, the rdnor third, ^ ^ 
the fifth/ and the minor seventh, and to the development of sensitiv- 
ity to the intonation of these intervals ss they form the major triad, 
the minor triad, and the chord of the dominant seventh, A control 
grouo 'vjss ev.T)Ossd to the traditional, metnod of teaching intonation, 
and the eypi’i.mentsl group vjas exposed to an expariTrtental methoo of 
teaching intonation. 

Thirty-eight students, enrolled in two conducting classes at 
Ai'isona State Univ'ersity, were selected as the experhr.ental and 
control groups. The Nonequivalcnt Control Group Design was selecuod 
as the experimental group, and eighteen subjects were in the control 
group. The exr>eriTnental group was exposed to the experimental taped 
propram to imorove sensitivity to intonation, while the control ^ 
group was expo-sed only to the traditional method of intondtion souoy* 

A T)retest and posttest measured the kind of errors of intona- 
tion in the cadences of: I-Vy and Vy-I in major acd^.minor. The 
subject was required to: (l) recognize and to identify the voice in 
which the error took place, and (2) designate the direction of the 
error, that is, whether the error was sharp or flat in equal 
temnor ament. Errors were lirjtited to twenty-five cents, sixteen^ cents, 
ten* cents, eight cents, six cents, and four cents sharp and flat. 



The subjects in the experimental group were exposed to the 
traditional method plus prerecorded magnetic tapes that aurally 
compared intonation errors with in-tune prototypes. The tapes 
included sensitivity training with major thirds performed sharp and 
flat to an in-tune equal tempered thirds minor thirds performed 
sh.srp and flat to an in-tunr3 equal tempered minor ; thirds ^fifths ^ 
performed sharp and flat to an in-tune equal tempered fifth; major 
triads with sharp and flab major thirds within an equal tempered 
fifth, and. sharp and flat fifths above an equal tempered major 
minor triads treated in the same manner ss major triads, 
doming t seventh chords with the minor seventh perfonr\ed sharp and 
flat to an in- tune equal tempered mj.nor seventh and the^I-Vy and 
V7-I cadences in major aid minor with errors of intonation in each voice 
abo^e the root to in-tune equal tempered chords. 



Errors of intonation were analyzed to determine overall 
differences, specific differences, direction of differences, and 
group differences with respect to initial high and low achievers 
in the experimental group. The statistical treatment for data 
involving direction of errors was chi square analysis. All other 
comparisons made use of analysis of variance. 
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The Fialvsis of data revealed that no si£njficar.t difieronoes 
evi.t-d b1tS;^th; Loorimental and control groups in their ability 
t'; rc"tam-i.e errors of intonation. Korc specifically, there vas no 
Sianifioa^t difference in the tvro gi-oups to rpognite in.onavion 

er?o."s on the intervals of the major third, tre 

ceventh. or intonation errors occurring in .he mcoo. .riaa, 

+Va Yr-Jrio-.'’ triad or the chord of the dofninsnt seventh. There 
J"' * * " . diff eror'^'’' in the tKO groups to identify the oi- 

fe^ti^n is. errors that were flat and errors 

that were sharp. 

In addition, there was no significant difference in the 
oMTitv of th-'' subiftct‘=-. in the experiiaental group to recogniso 
Stonalion tr^orr^hen classified as high and low ability on the 
basis of pretest data© 
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Ti'S'’''-' O''"'! n-'i^ hocU Thir raothod is one by vlKoh intonsoion ic- 
treotecronYYtniL-iiu.?rbasis In rolnUon to the student- spsrfor«v,.ng 
n'.pdTu ic This r-hfuo of his study is oarrica on ao tha inoiVAOUsl . ^ 
privsts lesson, his s-.sll and his lar£o cnsc.ablo rehesi’s?ls and per.o- 
iTianoes, condnctinc classes ^ and in his sol.o playj.nge 

The cent is the unit of interval measure based upon 
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temper 



Flat, A pitch in s given interval, triad, or chord win be 
flat if*tlie pitch sounds at a lovrer frequency than it should in 
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APPENDIX A 



STATISTICAL TABLES 



TAIILE 



11 



Source of 
Variation 


SU:-D:\RY OF ANALYSIS OF 
FOR EXFERIMFNiV 

Degrees of 
Freedom 


VARIANCE OF POSjTKST SCORES 
\L AND CONTROL GROUPS 

Sum of Mean 

Squares Square 


F 


Groups 


1 


4.69 


4.69 


1.00 


Within 




160.05 


4.71 




Total 


35 


164.75 





TABLE III 

MEANS AND STANDARD DEVIATIONS OF POSTTEST SCORES 
FOR EXPERIMENTAL. AND CONTROL GROUPS 

Statistic Experimental Control 



Mean 4.06 4,78 

Std. Dev. 2.55 1.70 
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TAtil.K ].V 



SUi'-r.-IARY 


OF ANALYSIS 


OF VARJANCK OF POS'i 


■TF3T SCURFS 






ON- M 3 , 


T0.3, 5TH, AND n':y 










r- V. I jr. ■ ~i-* * 




- r 1 i 


Source^ of 


Dogrecs of 


Suni of 


Mean 


F 


Variation 


Frccdoi;! 


Squares 


Square 












Groups 


1 


1.^8 


1.78 


1.10 


Within 


34 


55.11 


1.62 




Total 


35 


56.89 






m 3 










Groups 


1 


0.25 


0.25 


0.67 


Within 


34 


12.72 


0.37 




Total 


35 


12.97 






5TH 










Groups 


1 


1.78 


1.78 


1.88 


Within 


31 


32.22 


0.95 




Total 


35 


34.00 






my . 






■ 




Groups 


1 


0.03 


0.03 


0.08 
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34 


12.72 


0.37 




Total 
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ON M 3 , m 3 , 5TH, AND my FOR THE 
EXPERjR-n:NTAi. AND CONTROL GROUPS 
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ExiierimenLal 




Control 


^3 

Mean 

Std. Dev. 


0.52 . 
1.05 




0.38' 

0.89 


m3 


- 






Mean 


0.12 




0.17 


Std. Dev. 


0.38 




0.42 


5TH 








Mean 


0.24 




0.38 


, Std. Dev. ' 


0.66 




0. 77 



my 



Mean 



0.12 



0.14 
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SUM:fAk\ 
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OF VARIANCE Or SCORES 
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Source of 


Degrees of 


Sum of 


Mean 


-* • 


VariaAi_o_ii____ 


Frecdo!’.: 


Squan-es 


Square 


F 












Groups 


1 


0.25 


0.25 


0.81 


Within 


3i. 


10.50 


0.31 




Total 


35 


10.75 
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1 


0.11 


0.11 


0.47 


Within 


3 j 4 


7.89 


0.23 




Total 


35 


8,00 
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TABLE VI 1 

MEANS AND STANDARD DEVIATIONS OF SCORES ON THE 
M-, AND 51H FOR THE MAJOR TRIAD FOR 
■^EXPERIMtlNTAL AND CONTROL GROUPS 



Statistic " Experimental 



Control 



Mean 

Std. Dev. 



0.10 

0.31 



0.16 

0.41 



5TH 

Mean 

Std. Dev. 



0.09 0-12 

0.28 0-33 
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Source of 


Degrees of 


Sura of 


Mean 




Va r i a t io_n_ 


Freedom 


Squares 


Squrm-e 


f .. 


m 3 










Groups 
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0.00 


0 . 00 


0.00 


Within 


34 


10._88 


0.32 




Total 
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2.25 


2.25 


3.81 
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34 


20.06 


0.59 
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MEANS AND STANDARD DEVIATIONS OF SCORES ON THE 
mo AND 5TH FOR THE MINOR TRIAD FOR 
EXPERIMENTAL AND CONTROL GROUPS 



Experimen t al Contro l 



m3 



Mean 



0.14 



Std. Dev. 



0.39 



0.14 

0.35 



5TH 

Mean 



0.12 0*28 

0.38 
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Source of 
Variation 


SUMMARY OF ANALYS’JS 

M3 A^ 

Degrees of 
FrecUoni 


or VARIANCK OF SCURI 
:D my OF 1-Vy 

Sum of 
Squares 


:S 0 :-: THE 

Mean 

Square 


F 


M 

Groups 
Wi thin 
Total 


1 

li 

35 


0.70 

22.31 


0.70 

0.64 


1.10 


Groups 


1 


0.11 


0.11 


0.61 


Within 


3^ 


6.11 


0.18 




Total 


35 


6.22 
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^iEANS AND STANDARD DEVIATIONS FOR DIRECTION SCORES 



ON THE M 3 AND my OF I-Vy 


Statistic 


Experimental 




Control 




ft. 






Mean 


0.24 




0.16 


Std. Dev. 


0.60 




0.45 



Mean 

Std. Dev. 



0.05 0.09 

0.22 0.28 




A-6 . 



TAF.I.3: n:i 



Source', of 
Varia_t.LOii_ 

^3 

Groups 

V/ithin 

Total 



Groups 

Within 

Total 



MY 0>- ANALYSIS OF 


■ VARIANCE OF 


M 3 AND 


my of i-Vy 


Degrees of 


SU!:': of 


Freedom 


S<^uar^s 


1 


0.25 




^ 2.50 


35 


12.75 


1 


0.11 


34 : 


hlk 


35 


8.22 



S CORKS ON THK 
Mean 

Sq uare 



0 i 25 0.68 

0.37 



0.11 0.46 

0.24 
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MEANS AND STANDARD DEVIATIONS FOR DIRECTION SCORES 
ON THE AND my OF i-Vy 





_ 


Control 


Statistic 

Mean 

Std. Dev. 


Experiiaentai 

0.16 

0.41 


0.10 

0.36 








Mean 


0.09 


0.05 


Std. Dev. 


0.28 


0.29 
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SUMMARY Oi' Ci-il SQUARll AXAiA'SrS OF NU>:iiER OF MRJSIC STUOKNTS 
DKTFCTIXO D'JR}:CTJON OF ERRORS IN’ THE MAJOR TRIAD 



Error 


ExporimontaJ. 


Con trol 


Total 


0 


12 


10 


22 


+ 


4 


7 


11 




2 


0 


2 


+ 


0 


1 


1 


Total 


18 


18 


36 



5TH 

0 

+ 

+ 

Total 


13 

2 

3 

0 

18 




11 

3 

4 
0 

18 


24 

5 

7 

0 

36 


Total 


■ 








0 


25 




21 


46 


+ 


6 




10 


16 




5 




4 


9 


+ 


0 




1 


1 


Total 


,36 




36 


72 




X2 = 1.35 


df = 2 


p >0.05 
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SUMMARY or cm SQUARE AXAT.YSIIS OF NUMBER OF MiJSlC STUDENTS 
DETECTING DiRKCTION OJ- ERRORS IN THE MINOR TRIAD 
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Experiniojital 



Control 



Total 



!13 
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11 


10 


21 
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5 
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1 


0 


1 


Total 
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18 
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0 


12 


8 


20 


+ 


1 


2 


3 


— 


4 


2 


6 


+ 


1 


6 


7 


Total 


18 


18 


36 



Total 



0 


23 




18 




41 


+ 


5 




7 




12 


- 


6 




5 




11 


+ 


2 




6 




8 


Total 


36 




36 




72 


x2 = 1.01 




df = 2 ’ 


p > 0.05 
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TABi.K XVUI 



SliM‘:\HY OF AFALYSiS OF VAX'iAXCK OF POSTTF.ST SCOllKS 
FOR fAXiF'iin XFXjVvL SUFJl-.OTS Ci.ASSi n.i D AS H3 GF. 

AND LOW OX lilL PFlI'ESV 



Source of 


De.f,rces of 


Sura of 


Mean 




VariaLion 


Free do i-'i 


Squares 


Square 


F 


Groups 


1 


1.25 


1.25 


0.16 


Within 


M 


141.70 


7.87 




Total 


19 


142.95 







TABLE XIX 





MEANS AND STANDAPJ) 
OF EXPERIMENTAL 
AND I,OW 


DEVIATIONS FOR POSTTEST SCORES 
SUBJECTS CLASSIFIED AS HIGH 
ON THE PRETEST 




Statistic 




High 


Low 


Mean 




4.30 


3.80 


Std. Dev. 




2.67 


2.94 
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Tlic Improvement of Sensitivity to and tlie Adjustment 



Intonation in tlie Ensemble 



By Ralph Rizr.olo 
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This booklet i 
orograrr. Ciitit 
Adjust me of 



5 to bo usee ir^ co:ijur.ctio;*. v. 
Iv:! 'Ih^ Improvem-j:;; of^Soji: 
iiUori-.liori ii; 




ta po G 
to a:id tho 



The taped program :i3s b 
develop a greater sensiti 
you are av/are, is a very 
of music, and the ability 
intonation is a necessary 



joi: designee to assist you to 
'.'ity to intonation. Into.nation, as 
Vital ingredient in the performance 
to hear and to correct errors of 
srtili for the cc:iductor. 



On the tapes are recorded intervals, ch.orcs anc caaences 
performed in tunc {in equal temperament) ana with errors 
of intonation. The instruments used in preparing the tapes 
were the string quartet and the woodwind quartet. Instru- 
ments were used- -rathe r: tha;-. electronic synthosixers-- 
to more nearly simulate actual playing conditions. 



Deviations in intonation (sharp and flat) vary from 25 cents 
to 4 cents on the major third, trie m.inor third, tne fitwh, the 
minor seventh, the major triad, the minor triad, the chord 
of the dominant seventh, the dominant to tonic cadence in 
major, the dominant to tonic cadence in minor, the tonic to 
dominant cadence in m.ajor and the to.aic to dominant cadence 
in minor. 



There are seven sets of tapes. The taped material will help 
you to improve your ability to hear errors of intonation. 

You will be helped to identify the voice in which the errors 
occur and the direction--sharp or flal--of the error. 

All of the taped material is in written form on the following 
pages. Follow it closely as you work with tne tapes. Very 
close listening will develop the skills necessary to identify 
errors of intonation. 






I>o'lUUC i IONS 



i. The arc available i:o::: tr.e r la a, a::c; t:.ey 

must be asec in t:ie library. 



E;ach e:%:i::'*plc begins v.'i:h the int-rvai, chord or 
cadence p la y e d in tune'. This is l o 11 o v. e u by t *.vo o r 
three san-.plc^ of the interval, chord or cadence 
perforiaed out of tune. Each e:-:am.:jle closes v.ith 
the interval, cliord or cadence iii tune. 



3. 



Follov.’ ti'.e ii;anu5cript as you 
In addition to helping you ident 
or cadence, you will be ad', i^e 
direction of de'viatiori in intona 



listen to the examples, 
ify the interval, chord 
d as to the degree and 
tiori that is taking place 



4. Use the tapes in sequence. One set each v/eek. 

5. It is reconiniended that the tapes be used daily, i: ive 
to ten minutes is all that is required in listening time 
for each tape . 

6. Keep an accurate log of the time that you work with 
the tapes. The log pages are at the back of this 
booklet . 



7, Be sure that the playback machine is in good working 
order. 

8. Be sure that the earphones are adjusted properly and 
that they are in good oper?-:ting order. 



When you have finished using the tape please rewind 
it, and return the tape to the librarian. 



9 . 
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APPENDIX G 



HIETES'T/POSTTSST DESGRIPTIOM AND FO/M 




THo vo<j construoted by cxtrsotlng ite,r,s f.-om 

T 3 v,-.k 7a'o>k1 73 »ncro;>lio5ng to foiii tlw roqiixi'cd 

b... ^ 0 X.ct .apno.to or tn. st^ay 

rA3tei'i?3.c 

Tho tent incorperntea teionty 

vTio''. th.::t is. on th-;; mojor thtx’Q. tho iiniK.r x-h-.. fj.tu.i, 

tho minor ssventb. To guessing, three c.-conoos iraro US..J t..-t 

hsd no Ct’rorc, ^ 

The cjiTor-s on tli? tect iror-e as follO;,'s: 



Exsi-vple 1 
Exrrnr.'le 2 
Ex;?r:3plo 3 

Exerrii»ne I4. 
ExcTi'iple ^ 

Excmpl e 6 
Example 7 

Example 8 

Exsh'iiple 9 
Ev£niip}.e 3.0 

Example 11 

Exaitinle 3.2 



Example 13 
Exaraple II 4 

Examiple 1^ 

Example I 6 

Example 17 

Example I 8 

Example 19 
Exanmle 20 



« Fifth ten cents fist, in the tonic chorcU 
•> In tnne 

Fifth ten cents sharv) in the tonic cnooo.* 

^ Major tViird eight cents shsrp in tho tonic 

chords . 

« Major tkU-cl six cents flat in the torac 

•- Major third eight cents fist in tno dominant 
chord* 

«= In tuns* 

« Seventh ten cents sharp e 
« Seventh four cents flstc 
« Major third six cents fist in the domlnsnt 

chord* ^ . 

« Minor third e-lght cents flat in the tonic 

chOi“d* 

« Fifth ten cents sharp in tbs tonic minor 
chord. 

- In tuns. 

- Minor third six cents sharp in the tonic 

chord* 

.. Fifth ten cents flat in the tonic minor 
chord. 

- Fifth four cents flat in the tonic minor 

chord, . 

- Major third ten cents flat in the dominant 

chord, ^ 

- Major third six cents flat in the dcaninanu 

chord c 

- Seventh ten cents sharp, 

- Seventh four cents flat. 



Three trial samples viere heard and discussed ^^efore the classes 
responded to the txsnty-item test. The trial samples farailiarize 



C-1 



studrajt \r].ih p'*orM.dure rnd the ruDpor.see^ est?bltshed tho nec-^^s- 
ssry otMO?ph<*;re c<:id set the of rind n?:C'5s.?4ry to ^.iston and to 

responds 

The tost required tlie studf-nt (3.) to identify the chord i.n 
i;h5.ch an error occurred;, and (2) to idvriti'*. 'oV's vojCc 5.n i?ni.ch tho 
error occorreah Tho student responded by ptroir.g, in tho appropriate 
boX; a plus (•!•) for on error that •.‘iOs shirp; a rrJnuc (*0 forr an orroi’ 
that was flat., and an N if there r:as 5 io ct-ror* Fur-thopi the student 
was eskeci to leave a td.ank if he cou3d not respond to the erTor or 
lack of errors Faoh test qxa-.nple was hoard twicoc 

Other inforiiurbion gathered on the pretest/posttest anst-’er 
sheet was the deg'roo prog'x-ft/A in which the student was enrolled* 
his liiajor ares of p.usic study> his major in 3 tx‘U.‘.nent; and the nujriber 
of theory classes that he comipletedc 

The pretest/posttost was cjch-inistered to both groups at the 
begimiing and at tho end ox the experimental period* 

Before bogbmtng the exporiment the pretest/posttest was ad- 
ministered to 5 group of students at a junior college to determine 
if: (1) the instructions were clear; (2) any additional information 

was required; (3) the answer fovra was workabl-e. ().'.) enough time was 
allowed between the cxemples, and (5>) fatigue would set in before 
the twenty examples were completorU 



lean, 



The trial run indicated that the instxntctions were cl( 
the answer form was no’ problcT.; end fatigue was not a problem* 
Howe"/er-, there was agree:i;erit that the two second interval between 
examples was too short. 

As a result of the trial run the time interval between the 
examples was increased to four seconds. The pretest was run with 
this interval between examples and it was found to be satisfactory, 
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THK IMriiOVr'.M 'lN i O-' S-i'N'Si i i Vi 1 V TO /..ND Tril-: ADJUSTM KN'T OF 
IN-TONATiO.\' IN TFL LNSF. N: i^J.F 



N;*n-.c 



Degree -.rogran! 



Firi-. 



(Ei.N!.. O.A. s;i B.A.) 



Niajor _ Major Instrerr.ent 

(V.:;:,:r F.<!.. . Ti;- > :y: (Vo-.ctr. Ke; :-J. 

Check the theory courses v.hich you have completed 

Miu 100 Mu 125 Mu l?.u Mu 225 

Mu 226 Other 






On tills tape you will hear fou’* types of cadences; 1) Vy-I, 2) I-\y , 

3) Vy -i, and 4) i-Vy . You are asked to identify the voice in v/hich an 
error in intonation is made, and the direction (snarp or flat) of that error. 



On the answ-cr sheet, mark the errors that are sharp with a plus (-}-), and 
the errors that are flat with a minus (-) in the column referring to the 
voice in which the error is heard. If there is no error in intonation leave 
the spaces blank. Each example will be performed twice. 



Three trial samples will be heard: 




t;. 






V-j I or i 

Sample 1 
Sample 2 
Sample 3 
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UiaT THIRST DESCRIPTION MD F0K>-I 
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Unit tests v.'i'.re once o v.»eek durmti i-ho ep>crx- 

rrt-nt?>‘l period to th-'-vO 8ti»dcnt& ivi the oxpcriieontsl {p;oupc tno 
students v;ere esked to respond rr. in the pxo;tesV--oo rci s tnao v;:.:*o 
Mr.i“k vO.in; (•>■)> £ tiv:t wero .fJ.st r.sr,.' nu,.,.ir- (-).. vue,. no^ 

ei-roi.' v:;!r. tesrd cii d-c-isj.on couj.d no\- ha nviof:, le-vo 

that ex-;r*;pj.e opcco btoi;;.:, 

A]1 of‘ the unit tests -iici'C oxtreoted end rospliced fro.ri tho 
WAtcv‘i^.1 thnt the exceri^Aontei group listened to during the prev..ono 
\:eoV., /.n ir.-trne ex?r.n:ue of the materiel being tested was played es 

fs SciTiple before each test ves bogr.n.c 

The first unit test contained six cx^^-.^ples end it tested the 
student's ability to identtry errors in the major third, brrors in- 
cluded threo rfnarp'dntor'vnils exa:r.ples and tvo flat-intervals cx.':r-no-C^-5 

and one example v;ith no error* 

T*:‘8t tvro contained six examples and it tested the student’s 
sWlity to incJoiitify errors in tho minor third. Krrors inoliKisc] ^ 
three sharp-in tervsls examples and tv:o flat-inrervals exariples. «na 
one example had no €:-rror* 

The third unit test examined the student’s ability to identify 
er-ror-s in "the fla^th using six ex-i;r!plesc Three examples v;ere sharp, 
tvio v/ere fX«st, and oneyras in tune* 

Since Test Four involved the major triad, there vere ten 
exam Dies vith an error in major thirds and in the fifths* iwo 
exasiDles, four and eight, were in tune. Two of the thirds were ^ 
sharo-’One by twenty-five cents and the other by sjx cenus, 
flat" thirds were flat by sixteen cents and by eight cents. The fifths- 
were flat by sixteen cents and ten cents, and they were, sharp by ten 
cents and twenty-five cents. 



Test Five examined the minor triad, and it involved the same 
errors as outll.ned in Test Four, 

■ The seventh in the dominant seventh chord was tested in the 
sixth week. Test Six contained six examples in the following^ sequence 
flat-‘-sixteGn cents, sharp— 'slxteon cents, sharp—ten cents, in tunc;, 
flat— ten cents, and sharp-«six cent.s. 



Test Seven involved the I-Vy cadence in major and in minor. 
Errors are only on the second chord. Eight examples were presented 
as follows: 



In rncijor: 



s€*V0n'tb« cohl'^j 

sovontli] rict— sirteen cents 
in tune 

in s j on third; f 3 . f; t - c 3 gb t c & n c s 



In ml non j 



Eeventh* f’3.<it’^'“r.lmtoon cenos 



in tune 



major thiixlj flat— aignt cciits 
seventh- sharp— sixteen cont-s 

The eir-'hth ui‘i?/c- test invoj.ved the V^.^! cadence in major ana in 

Minor. As in “the seventh test, errors of 
second chord. Ten exa.mp3.Gs vore prcseai.GO as fo— 



In major: 



rfisjor third; sharp«’'"Sixtecn cents 
f-J.fthj sharp— sixteen cents 
in tune 

major third; flat*'*'s3.x.te3ii cents 
fifth, flat— sixteen cents 
in tune 



In mirxor: 



minor third; sharp^^sixteen cents 
fifth; flat««s3xteen cents 
fifth; sharp-«sixteen cents 
minor third* flat^'-eight cents 
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Th'"-? spic j .{‘5 c< t "> foi‘ l-bn /fupox r!03^^ rr-oc lii-j: .'CrcQiU-iivy iC" 
r.r:r,nr,c- ot'-f' ?’dooib-:af. U. 30 cvOcs per sPdr.nd to l5.-000^ 

evolep ivr“o-.ooo(U Ti '-- r-i to-:io:!r s rstto vhen rotoroirig si. 3^ 
i.ci .00 ; -.r s««‘--xl if. !ui:ui-.'60 dcoJbo-ls, fnd tht fluii.or sna wc» 
dislMobk':'- i'j .33? r" 0j fc:- <"33 pi'scticol piu'poscp tiior,o fretorr. 

e??G rir:y] i r;'j 'ulc <. 

SpscincaMcor, for t!:o To3.t>fu».i-<-n 04i? r.io.rophono rBl.es tho 

20^000 Cplp cITivl t»hr^ H* 

disto^tdon fVierif. th-i, 0c?P over* the entire rr.nro to UO dvcdbolSe 
The in.TCV'or.hrox'iS -i-Jore filtered for fi-cquoncj or; belou 1>0 cycle e. for^ 
the rccord^.)*g o.f tho .-/ii-it.gr. rnd for 80 cycles for the recorchng ox 
the '..-oodrindru This procod-JV; vfts u.eod to rfi.-d.ntr.in r. hxgh 3evol Ox 
tepc rooponso r;i;d to insure rorc clority between th-. recorded f-rc^ 
Qucnolos. 

Tile students used the V.'ollonr-.rck //l^OOoS vritb e VicO.lcnsciCk^ 
hopdsot to listen to the t?;;pc?c Spec:* fieetions for the V.ollensoob 
frlpOOdS rate the frequency response at + 3 decibels to range fro;;) 
ilO cn.u to 15,000 C03 at ?4 ipss The signcl^to^-ncise ratio is 
niv.vs IS decibels; and the flutter and vjovj disturV-ance is loss oban 

0*25:^ rFiS. 
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